Methods for terrestrial surface-sample collection and analysis
A total of 31 surface samples were collected along a transect from Cape Town (South Africa) to Lüderitz (Namibia) during two weeks of fieldwork in February 2011. The sampling started after the first rains that followed a seven-year long drought. The area extended from latitudes 26.5 o to 34.5 o S
and from longitudes 15 o to 23.8 o E (Fig.1) and was designed to cover the four major biomes of southwestern Africa (Table S1) : Desert, Fynbos, Nama-and Succulent-Karoo. Although we did not conduct a vegetation survey at each sampling site, the surrounding vegetation was determined based on detailed descriptions and maps of southwestern Africa biomes (Mucina et al., 2007) . We were also able to collect one sample in the coastal forest biome. While we did not intend to characterize the pollen spectra from coastal forests, including this sample in the dataset allowed increasing the variability of pollen spectra. Sediment and water samples were collected from ephemeral water puddles that developed after rainy episodes and small permanent waterlogged depressions where pollen deposition and preservation was likely. When we found moss attached to rocks or soil, we collected pitches from several spots within a five-meter radius. As a result, our sample set included 12 sediment, 8 moss, and 11 water samples (Table S1 ).
Surface samples were concentrated down to pellets using a manual and portable centrifuge in the field. Pellets were treated with standard acetolysis in the laboratory (Faegri and Iversen, 1989) and residues were mounted in glycerol and scanned under the microscope at 400 and 1000x magnification. Pollen sums were greater than 300 grains and spores were quantified but excluded from this total. Four out of 31 surface samples had such low pollen concentration that their spectra were excluded from the analysis (Table S1 ).
We used previously published pollen spectra from 150 additional surface samples collected between 22 o and 35 o latitude south (APD, Gajewski et al. 2002) to assess the distribution of pollen percentages and potential as indicators of large biomes of seven abundant pollen taxa. These taxa included Artemisia-type, Asteraceae-other, Chenopodiaceae-Amaranthaceae, Poaceae, Podocarpus, Restionaceae, and Stoebe-type. ArcGIS 10 was used to draw iso-lines of pollen percentages by interpolating values from a total of 178 surface samples through the natural neighbour method.
Maps of bioclimatic variables were also drawn for comparison. Marine09.14c curve, reservoir age correction = 157 (local delta R) + 400 (Global); *rejected age. Figure S2 . Pollen record and total pollen concentrations from MD96-2098. Percentages from the following families group more than one morphotype: Acanthaceae, Aizoaceae, Anacardiaceae, Asteraceae-other, Chenopodiaceae-Amaranthaceae, Crassulaceae, Cyperaceae, Ericaceae, Liliacaee, and Restionaceae. Asteraceae-other, Chenopodiaceae-Amaranthaceae, Poaceae and Restionaceae add up to 80% of the pollen sums and are found in all surface samples (Fig. S3) . Cyperaceae pollen is also found in all but one of our surface samples. High Cyperaceae percentages are observed in samples collected from permanent small, waterlogged depressions or along rivers. As a result, we excluded Cyperaceae pollen percentages from ordination analyses.
Present-day pollen-vegetation-climate relationships in southern Africa
We decided to include the grasses (Poaceae) in our pollen calibration analysis because they (2007) highlights the dominance of grasses on sandy soils on the Karoo. Our field observations also support this view as we observed large grass-dominated vegetation in the Nama-Karoo areas of southern Africa (Fig.2) .
In the surface samples collected in the Desert, Asteraceae-other percentages are up to 20%
and Chenopodiaceae-Amaranthaceae percentages are less than 10%. Poaceae and Cyperaceae show up to 45% and between 50 and 60%, respectively. The source of Poaceae, Asteraceae-other and Chenopodiaceae-Amaranthaceae pollen in the Desert can be perennial grasses growing on dunes (Jürgens et al., 1997) . Our results show that pollen spectra from the Desert are more similar to spectra from the Succulent-Karoo than to any other biome (Fig. S4) , suggesting that Desert surface samples receive pollen from Succulent-Karoo transitional patches.
In the Nama-Karoo surface samples, Poaceae pollen reaches percentages up to 60% (Fig. S3 ).
Asteraceae-other pollen percentages are null in northern samples but increase to 20% in samples collected near the Succulent-Karoo. Chenopodiaceae-Amaranthaceae pollen percentages are up to 10%. Tribulus and Acanthaceae pollen are only found in the Nama-Karoo samples and reach up to 12%, consistent with their abundance in the vegetation source. On the other hand, Crassulaceae and
Euphorbia pollen occur at low percentages in samples from Nama-Karoo despite having been described as common in the vegetation (Honig et al., 1992) . The pollen spectra from samples collected in the Nama-Karoo form a tight cluster in the DCA ordination and are clearly separated from samples from other biomes (Fig. S4) . (Fig. S3) . This result corresponds with the abundance of species from the Asteraceae family in this biome, and the relatively less abundance of C4 grasses compared to the Nama-Karoo (Cowling and Hilton-Taylor, 2009). Small percentages of Olea and Podocarpus also found in the pollen spectra of the Succulent-Karoo could be the result of long-distance wind transport. The DCA ordination groups the Succulent-Karoo pollen spectra near Desert samples, and this clustering is constrained by Asteraceae-other, Euphorbia and Chenopodiaceae-Amaranthaceae (Fig. S4) .
In surface samples collected within the Fynbos biome, Anacardiaceae, Anthospermum, Artemisia-type, Ericaceae, Passerina, Protea and Stoebe-type reach highest percentages (Fig. S3 ).
These pollen abundances reflect well the composition of the vegetation source described by (Fig. S5) . Consistently, (Gajewski et al., 2002) reports maxima of Podocarpus pollen 10 percentages in African regions where precipitation is at least 1000 mm per year. 11
Restionaceae plants are found mostly in the Fynbos biome (Cowling et al., 1997b ) and its 12 pollen has been used as a Fynbos indicator (Shi et al., 2001 ). However, the distribution of its pollen 13 in our surface samples is only partly related to the distribution of the Fynbos biome (less than 5%) 14 (Fig. S5) . Up to 5% of Restionaceae pollen is found in surface samples from the Nama-Karoo, 15
Succulent-Karoo and the Desert (Fig. S5) . Restionaceae are wind pollinated (Honig et al., 1992) , 16
suggesting that these pollen grains are the result of long-distance transport (Fig.1) . Due to this 17 inconsistency between the vegetation source and the spatial distribution of Restionaceae pollen, it 18 would be difficult to discern whether increases in Restionaceae pollen in palaeoenvironmental 19 reconstructions are the result of wind strengthening or due to Fynbos vegetation expansions 20 without an independent wind tracer. 21
The distribution of pollen percentages from Artemisia-type and Stoebe-type are 22 concentrated in the Fynbos biome (Fig. S5) , and are positively correlated with PCQ (Fig. S4) 
